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2004-165406 ^- 'J : 1/E 

[If ^Ji 1 ] 

&M,&m±KJ&$.Z*ltz, IlimmWys^mfa (M:£A lxGayl nzNi- a Ma : 0=£ 
XiK OSYSK OgZglTIo, X + Y + Z=l 0 IB-f-MJiS* (N) fcttSUO 

<M»Lfctt»i?M$*L, f^lttMtO^rsIC, y;i/v~*A (Ge) ©I 

i t *«p«fci-*IIISeSl'ffc!»^z»fl:|&3fe* : f : o 
[if #£2] 

±IS^hhS^M{±> v-VX h^fti 0 0. 0 5° 3&»e>0. 2° MLtv^, fflf&JR 
l fcl5itoIIl;lfcSMM&*#*W&**^o 
[ISM 3] 

±IBI§ a a B ^«^ t77^7 (a-Al 2 03M B B B ) , BfcttaEtt (ZnO) , Mt#V 

*A • y*-*A ( L i G a O2) f «tftft#g a B a M, 313! (Si) (v'Jr/ 

) , :£;&l&#v»»iA:£Stt,gI!«9£t<fb;&3& (s i c) #OIVJMM*fMli»fi* V>ikifV 

*A (GaP) *fitMb#';*A (G a A s ) V«Hb-fr*¥*#iM&*, £lb# 

[ff;&Jl4 J 

5 ] 

O IIl;fcttfl»¥##3&:*3lHPo 
IWM 6 ] 

8 ] 

llJW/Btt, ^J?^» ? l n mJJl±-C 1 0 0 0 nmJ^Tt*^, If M 4 

9 1 

±|By;i/^-'>A K-T'JB* jtJ4*aiMtc*tt*yA'V-'>A^o«is« s 5x 1 

0 17 c m- 3 I±t5 XI 0 19 c m- 3 &T-C-&&, ff3fc*g4 8 <Dffltlfr 1 ^}l|B©OII 

1 0 ] 
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[0 0 0 1] 

*5&9m, tt*at*LhK*jS$ilfc,-IIIilifl'f|:»J|i*# (aES:A lxG ay I nzNi- 
aM a : O^X^l, O^YsSl, X + Y + Z= lo IB-^MliS^ (N 

) tl±%Wmvm7Gm*%:L, 0Sa<lt*S. ) #lb4<&|N|Ji«:$&#«|Sfc-tani 

[0 0 0 2] 

) ^i,-Hf^^-K (ld) *g<Dp nm&mmmmimmim*&®-%?tm^zM]8. 

5^? a • 2fy*A (A lxG avN : OsSX, Y^l, X + Y= 1) ti, ?7-;F (c 1 
a d) <5<AK?lJ/B£*iTV>a (#K=jtlR 2 #fis) 0 ffc, a-ft^ry^A • -f > 

v-^A (G ay I nzN : OSSY, 1, Y + Z= 1 ) l±, fSM (|&jfc«) Zffif&tZ 

[fMWtltt 1] 2000-332364 
[#^M 2] mm 2003-229645 -S§-&f& 
[#3rJcfi 3 ] #2rBS 5 5 - 3 8 3 4 
[0 0 0 3] 

e ro) «^*jtfc-t4^:*-C*b* 0 Mx.tf, ^^Afn (DH) »#flliI*>f&3fcaB* 
fcfcfc, f&ftSfi, »t>Gay I nzN (0£Y, Z s£ 1 , Y + Z = 1) 

m i #ss) o 

I^t^i 1 ] *i His niI-VMk^^#^J , 1 9 9 5^5^200 
S&fr* («0 i&JMg, m 1 3 *#fiS 
[0 0 0 4] 

^ fcs&ftwfc*)* rate Kit sti-cv** naiiiflia'fbi»4 t *flc35»e>ar*t"w« 

-So S*OK-tr>^*«:1H*1-*itt;J:o"r, IWffl 3 ftfcjgffi^s ttAWTn 
MAlxGayN (0£X, YSK X + Y=l) Jlj&npJfflStLTV** (#ff IfciSU #?£) 

o 

WW 5 ** 4] *SW&3 3 8 3 2 4 2 
[0 0 0 5] 

(Si) K-tr^^-r* fc, (crack) **»*1-*W«*»*ofc ( 

u r a k a ra i -ftil^ J. Crystal Growth, 1 
15 (1991), 648. 
[0 0 0 6] 

— (Si) fil^nl^itcLTIt y;i/v^£A (Ge) 7&*<2rfc|T-;fc & ( 

<&=> ttz, KftKKGefcK-^mc, n MlII^M'fbWM^ <b * & *HJBO 
OTKfi, spffitefcjl&VWL (pit) tf&ZL-f 2> o tz 4 #M) 

ffiIE#2 005-3029457 
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o 

[#I^M5] iff|fW4 - 1 7 0 3 9 

l3mftXffi3) Jpn. J. Appl. Phys. , 31 (9 A) (1992), 
2 8 8 3. 

l^#!f:£®;4 ] TGroup III Nitride Semiconducto 
r CompoundsJ (CLARENDON Press. (OXFORD), 
1 9 9 8), 1 0 41 
[0 0 0 7] 

[0 0 0 8] 

— t77^7Stt CM (0 0 0 1 ) 5° &ftt LT, My 7 

Lfc2«nM«fcJ: 9»##tt*fl±3**«#hP|!|J^$ftTV»* (WtfXlR 6 #M) 0 

Z<D$F%fXM6XH, &ftm=j- (LED) t-^lt^MlS]±f-M-r*M^$tLTV^ 

it$I©^f •? IWi:M?^v>/;i6 K-M> h^coTO— ^ 
M^fittffiTOWfflttJSfcS tLfctf»o fee 
Wlfcfcltt 6 ] 9 - 2 3 0 2 6 

[0 0 0 9] 

»^»flc*»6 4**M»«5fiSS«:'ffc, McO¥iI<b30 ? njfgT% l^g^|to±$«:i: 
[0 0 10] 

^tiW GftJfoftA lxG ay I nzNi-.M. : 0£X£ K O^Y^l, O^Z^lt* 
J.o, X + Y + Z=l 0 m^Mimm (N) fclifll^*V«5c**SL, 0^a<lT& 

Tig/f£*u f^itt^tc^^l:, (Ge) *JH»| 

[0011] 

(2) m2<D^mi±, ±uLtz (1) at=B«o»ww«jKKjDiir, ±ie^ B H B &«* 

[0 0 12] 

(3) H30fpjfi, ±IBLfc (1) (2) a*=K*C5»WO#J«CJp^T, 
±Ifi^ B B B ^«^ t7r^7 (a -A I 2 0 3 fg B a B ) , K-fb3E«& (ZnO) , BHttf'J 7 
A • 'Jf^A (L i G a 0 2 ) ^om^t?m^ B B B *t^ Elf! (Si) ijigrJI (->>; a>) 

, tt&Mwttt&fe&mvmm^ (s i o ^nvm&mwim^ u xtarv* 

A (GaP) ^fltlfctf'; 7A (G a A s ) *©III- VlSffrft^WtfJIUtfl, M-ffc#*'; 
[0 0 13] 

(4) i4 0|§ili, ±ELfc (1) (3) £©#*i*l£KBB*©S&W©fllja 
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[0 0 14] 

(5) #5*>S&Wtt, ±BLfc (4) SH|EttOl6MWfllJ«»cJjnx.-C, JiiBv^W- 
[0 0 151 

(6) m6«0|&^li, ±|BL7t (l) ^^P, (3) £0flft#iafcB«©»E©fl*JiS 
[0 0 161 

(7) #7*>S&WHU ±|BL£ (6) £fciBtt<G3&lHW«j££2mx.T, ±IB*»iK«W 
[0 0 1 7] 

(8) l£8O3&0jm, ±|BL£ (4) (7) SW^ft* 1 W-IBtW>»9!©fllJS 

4 a— jgjBBHU nmJillt 1 0 0 0 nraftTt**S> 

[0 0 181 

(9) ^9 0|&^{i, ±|BL£ (4) (8) S^ittf 4 l :£fcEfW>S&9i©*)R 

, 5 X 1 0 17 c m- 3 m±-e5 X 1 0 19 c m- 3 mT-e*-l), uU#iUtv^ 0 
[0 0 19] 

(10) HI Q<D&Wi±, LEDT*9t, ±15 (l) £ri»lb (9) 9lOflT*L*» 1 
[0 0 2 0] 

■Cl±, g a B H IS Willi ?ti/;^f ^ y t ^ h#[£U ^f^i:«i?*/;tt|TlIf 
*A (Ge) Wll^jgS'SrMW^^h^-ttTt^^v^^Ajg^^b® <k LfcOT, 

[0 0 2 1 ] 

jy, r k c wnig o $m <r> mm z m m k v> t mm k. mm -t %> „ 

[0 0 2 2 ] 
[0 0 2 3] 

m*W£ U&J&^A lxG av I nzNi-aMa : 0^X^ 1 , O^YSIK O^Z^ltl 
o, X + Y+Z=l„ fB-§-Mf±Mif (N) fcMtSU*>*V&5G**ftU 0£a<l-C*3 

[0 0 2 4 ] 

±|M>ttJUHR2 f±, #0 ( 1 ) (2) (3) <DWtifr<D%.fa£ i frbt£Z)$M~?hZ )o 

fctl|E# 2005-3029457 
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[0 0 2 51 

(1) m&&it&ftom<m® t &.<D$>z>y-7 7 <f r («-ai 2 03OT) > mm& ( 

ZnO), »-ft A • 'JffA (Li GaOa) ^O^tM^ B B H ##o 
[0 0 2 6] 

(2) lilt (S i) ijM£ B B B , i*fi^v»tt^SltflSO|t^3R (S i 
C) mv>Trm*mit#m&o 

[0 0 2 7] 

(3) M-fb^'J a (GaN) , «; (g a p) „ SMfcffy *A (G a A s 

[0 0 2 8] 

=&v>±fB<0^«±HM'fb*' 1 ; *A3Hb£*^g#^ 3£ B B B g*I2±t::mJf LTife/f (H^ 
k1-*fc*fc, #1^3 0 2 6 0 8 7-f-£r$H>#P*§¥4 - 2 9 7 0 2 3f&iCP! 
m% tlX \<* y 7 #r?3 2 003-24330 2 k*KBfljF$*lTV» 

^Seeding Process ( S P ) ti&OW&fiW&tiRx- tT ? * ^Jfcftft 
ftfflV>Kt«^, #1*. G a N^|g B B a ^^iS1-^^ fc^tBfteSWffiffi'CA l 

[0 0 2 9 ] 

B B B &«2±K;»Jf -T&TitliJf k LT^M^'J *A#ft^4fo3M*B:MU 7 > L, 
< J±5 X 1 0 17 c m- 3 ^SOjg:K-^OG a N T * 4 £ k * Lv> 0 TifcJf OflUJpti, 
1 - 2 0 /j mX & Z> Z t tfSgZ L<> 5-15 ^ mX$>& Z ktf^zU&X&Zo 
[0 0 3 0] 

LT^fS, £©^/l'V:i*AJH*nfcffcJl3li, ^r«^JR-ffc*»»ffiJi«ffi (MOCV 
D, MOVPESfc»iOMVPEfck*kl&;B;$fL*o ) > 5H^J- ^ 9 * *s V (MB 
E) ft, Wfy (ha 1 o g e n) ^ffljffiitft, K9-f K ^ffi^Sj* 

K:GeH 4 ) > x F7^fWv-7A (5^5$ : (C Hs) 4 G e ) . T h 5xf 

^y^/v-^A ($H="5$; : (C2H5) 4Ge) mn^mr^-v Mk&tysKMm-z^z, 

o MBEStli, 7C^Oy;Vv-»>A K- tf^^agi: LTflJffl"C#4o MOCVDS 
Ttt, (CHa) 4Ge*ffifflUMn 0 
[0 0 3 1 ] 

*>r* k«» s ^fcttsffm a&k 2 ± s *t* o ui«aaMis«#*flEic * v> x \t 

f tfiifcii fctffftLTV»4 t#AetL«& 0 £e>£W;frft#*v^* b^rS]cfc IJtJ-f 

**U tfflSfcMjWRliikfclK S <b fctt L E DWf&ftiti^flMml-* k v»3 ^ 
[0 0 3 2] 

mm^^tzimmm^^mm2 <D^mt, wxYttmx*) o. or *e>2° , as 

L<(4 0. 0 2° ifhl' „ ?ti:IiL<aO. 05° ^<b0. 2° MLtv^M 
Wa-C*5, S^|g B |S«2^^ B |^ B B B iao-9-7T^7 (« -A 1 2 0a« B H B ) ^J* 
-fbS* (S i C) <&»<S\ < 0 0 0 l>^ft£>9 0. 0 1 0 frh 2° , W.* L < fi 0 . 0 

2* x sttaiKiio. o5°*»e>o. 2 0 fflj»LTv><6»^*»»at?** 

[0 0 3 3] 
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Y)v^-^Ammmms<Dm^.t its, ti^f st ^ if t s t * ogt t lt 

B^iftK:, ^|fi5l:fft?*tMtio MxJf, G e <D Y- >'*'ai&*WlJfcft««^# 
BfK^frLT, G eiHT-Sri^v^MT^tr^ii^^-r^o iOG e K-t> 

[0 0 3 4 J 

tfc, g es^is^Ms^t^ii^iL/ct, g e mT-tfemmzmmtz <D 
&xg emTz^mm^tfmmzig&mtTMf&irZo -$rtnt>%. y^-^ j**mm 

tzMi&tirZZ. btfX^&o 
[0 0 3 5] 

[0 0 3 6] 

ti, 0. 1 //m£l±l 0 (jl m&T-hm-f&o &4 L< (±, 0. 3 fx mJ^± 5 M mJ^TT* 
»K £ <bK#?3; L < ti. 0. 5 /i m^±3 ^ ^r#:O^I?^0. 1 ^ mmT 

[0 0 3 7] 

mM±l 0 0 0 nm&Ttmi-Zo Ut L< (±, 4 n mJ^Lt 4 0 0 n miiXT, %t>\Zft£ 
L< ti, 6 nram±l 0 0 nmaT^l, JTOfOjglJltf* 1 nm&TKft&i K-^ii 
5r^W^ltl-r^55&^^#<btL|i< 1 0 0 0 nmaittt, If* h <DM$L 

[0 0 3 8] 

i^MJ!OJ!J¥{±> 0. 5 nmm±5 0 0 nmVXTtfM-f & * * L< (i, 2 n mJil± 
2 0 0 nm&T> 3 S> KiSFt L < H\ 3 n mJ^.± 5 0 n mJ^TT-^-So HJ¥75 J 0 . 5nm 
£lTi:^^im-^A K-^+^-^^-r^^-fbtTLt ?o 4£> 5 0 0 nmJJl 

[0 0 3 9] 

fiftiRliOJRffJi, 0. 5 nmJil±5 0 0 nmWSt*. UiUli, 2 n 
mm±2 0 0 nmaT, HC0IL<ii, 3 n mJ^l 5 0 n m&TX$> & 0 WkW-tf 0 . 

[0 0 4 0] 
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[0 0 4 1 ] 

3 f> ttil< * £ o -ffcfc*,, ft«*««5Jl**»*-l?*4fc, Jl^lSjmE (Vf) 
«v»ttHMt*JBE (Vth) wfiv»iiijfeaft«^?SE#5&5fc*^t#*^t:^t?**o ft 

[0 0 4 2] 

ffi#/I*«*$**jaJW»tt, im±T"l 0 0 0 0KT«t^o JfH<l±l OJSLh 

> 1 0 ii-e, 2 ^ m i: •> AJSJCigfl; 

[0 0 4 3] 

tt*S«Ort«5©y>l'V-'>A]R?-<oaifiE(±, 5X1 0 17 c m" 3 m±5 X 1 0 19 c m" 3 
&Tb-tZ<Dtim-f £o UZ L< tt, 1 X 1 0 18 cm- 3 J^±3 X 1 0 19 c m" 3 mT> § 
fc#iL<tt, 3X1 0 18 cm- 3 m±2Xl 0 19 cm- 3 JilTT'*^ 0 
[0 0 4 4] 

ftftftWOftft* 5X1 0 17 c ra- 3 m±t-r^ t, H^lfiJ*flEOfiv»LEDSrfflUR1-* 
^Cltt'l^o — ^ % 5 X 1 0 19 c m~ 3 r^v-^AIR^ 

<OWk3Z&mMfQlz$MkZ-£t:&i&<7>&it.<D*4r y 7iftft»i, Mte 3 x l 0 19 c m' 3 ~ 4 x 
10 19 cm- 3 T*^ o :ol«f^i£t^7^>) A* K-k°>^-T-S 

[0 0 4 5] 
[0 0 4 6] 

1 0 19 c m- 3 mTi:-t-&0^ii1-^o »i L< fi, 5g*TR#JSLL 1 x 1 0 19 cm- 3 £lT 
, HCif^<a, 5fe*TR*JSL±5 X 1 0 18 cm- 3 aTt*^o * ARf<o 

ii^£2Xl 0 19 cm- 3 flitnt, *TBO/>?LOflfflE* , 3iL*»cJiJn1-* *W £ L < 

[0 0 4 7] 
[0 0 4 8 ] 

j£ (SIMS) T-$J5£Tr#£ 0 Iti^iK: l ^-f * > «• JSW^ft i t t,z X 19 , 

[0 0 4 9] 
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[0 0 5 0] 

±fB«*» 4. iSftff (3&3fcjg) 4 211, InGaNi^JWtfSUt 
[0 0 5 1 ] 

[0 0 5 2] 

*M<&KJPtt, 70Afl±T*4£k3WiU, HWiKiii 4 OAJBLLT 

[0 0 5 3] 

- f S2*^°* ttS 4 2 * * ^fiW^M^^&tt/f 4 2 I n £ # 

[0 0 5 4] 

M*?**©**, Ultt, G a N^A l G a N©«*, £#j£-rs I n G 

aNA (9 & I nit^O/hSW nGaNT«na^^„ G a N**»« 

[0 0 5 5] 

-2> o 

[0 0 5 6] 

fttt* («tt*#4^#F«fcO»*tt#F«) fc->'jn> (Si) J/diGe (G e 

~ >9> (SiH4) * (Si 2 H 6 ) tt, 100%^ 

[0 0 5 7] 

>hiEtUiinIijt*-'J^Al{;ifflv^t^t.^, (GeHO 

*\ TY-7*?-)Vr)l,^-r>?& ( (CHs) 4Ge) ^fF7XfW7-^ ( (C 2 

h 5 ) 4Ge) m^mr^-vMt&mzmmx**. mbest^*, ^© G e4 

[0 0 5 8] 



la. 
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TtiWiiOt, »Jtli:Si*fcliGe*K-/t5iiliaiU». 

[0 0 5 9] 

S i ifcttGetK-WWtatli, 5X1 0 ls cm" 3 aitlXl 0 19 cm- 3 

JJliil^tlS^tt^ffitt^iTtJo HKM£L<(41X1 0 17 cm- 3 m±T-5 x 1 0 
18 cm- s jaTT?*»), 1X1 0"cm-telXl 0 18 c m-'&TjJ** 
10 0 6 0] 

Jf 4 1 *KJtTV»a„ ng}^ ??K*4 1tt, AlGaN, GaN, I n G aN^t^f 
t^WAE I n G aNtfJi^CliSttl^) I n G a NOA> 

yy«ti9 b-x&^&fctt&zt&mtL^zttemiiTbft^o nm??? k@4 i 

t-«$^^fStt^4 2 0*§J|te* 4 <+4:fe»t, Jffiftfflit, $:RjE2>, K 

[0 0 6 1 ] 

[0 0 6 2] 

«14®4 2±t:Mt^pi^7 7 K«4 3f4ii#0. 0 1 ~ 1 M mOJPS WfoWrf* 

4:ti ,, e§4o pl^?y K«4 3 14, GaN, A 1 G aN*i^fflv>tML, p K 
-/OhiLTMg* K-^i-^o pln^^^ bJiSrSfEfa**^ t <D a y *? ? 

«4&v> 0 frU, Lfc»^O«l&JEE^±^*<0T*Si lv» 0 

[0 0 6 3 ] 

[0 0 6 4] 

PI^^^^H f4 N GaN, A 1 GaN, I n G a N & iffcfflv** £ t 

54, aWKJSjIp^&flltlj ffi Lfci iT^i^^T**^, 7--;*!, m^HMMMS 

[0 0 6 5] 

£o pl^ft* K-:/Lfc*Mfc*9*tt, ±|S0 4 ? ftpffl-ftw^ft^a*— KJfr*> 
^<ttp$H4W, 
[0 0 6 6] 

ijtt,©nl^5-; KJg4 1, i&teE 4 2 £ 4 p g)? 7 -y KJf 4 3 *flHS1-*S-fbj!r 
V ■7^^b^WWo^^l4#t'Pl^$n-f, MB E , MOCVD, HVPE&f 

[0 0 6 7] 

Kfl-fcti, LT7>*-7, tKr^A TVikM* f*Mv>* £ «S 
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e tfc, IIIj&frft&JRfc LT h V *f-)VifV V A (TMG a ) , h'jxfM'JfA ( 
TE G a) •> h'^fH^V^A (TMIn) , h'^f (TMA1) 

Wfri-V AIK*h tf^ D^>^ (CpaMg) &t*£fflv> 

[0 0 6 81 

I n ta-frfiHUl 4 2 ( (MM5F*^#J3**ji©»^tt#Ffi) OAJtli, S&ffiK 
Sr 6 5 0-9 0 0 < C<D$&ffl-Cfi : & ? £ t im* tv> 0 ■f-ftJBLTOjlK'rttttftttwAv^ifi 

[0 0 6 9] 

^issitf^ o i tan? t Lv^ 0 *©jus«*tt, 7oo~iooo 

3fe & o 

[0 0 7 0] 

[0 0 7 1 ] 

8#te<Z>M*rafc LTfi. P U Pd, Au, Cr, Ni, Cu, C o&f£-^-e 
[0 0 7 2 ] 

[0 0 7 3 ] 

m% <m^Z>Z btf-C% 2> 0 nia>^ big > ? * LTH 

, A U Ti, N i , Au&*f©«d\ C r> W, V £ *„ M£ 

[0 0 7 4] 
[0 0 7 5] 

*-f, < 0 0 0 1 >-fi$\frb< 1 - 1 0 0 >^\Z0. 0 5° II^W 

J&Loo6 0 0 < CST*#aL 1 i ;-->^*fi i -5o -eoffcJHJIIIfl&fcM 

5eJ±> fi-fe^OJEM^*^ h UrMT EM (Tunneling E 

lectron Microscope) HI^C J:o7t D HJfe^ 2 J£iP£fc IWIfift-efc S „ 
[0 0 7 6 ] 

[0 0 7 7] 

xmj&Ltz 0 (oooi) -^77^7^1 o 1 *, njsat (rf) mmmrn^ 
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10 0 7 8] 

&&1 0 lOiSSt, 1 0#HJ-Cgfflj&»6 6 0 0tC#SL/;o £&1 0 1WS 
*1. 5X10 4 /U*;v (p a ) tL/: 0 :©SIS^Tt 2 Lt, 

[0 0 7 9] 

^Mfc*^ gMSi 0 l<7)ffi.m*l 1 2 0TCl:#fiH^c 1 1 2 0t:T 
Ltz<D* mm Lfcfe, Y ') *3-)VT)\> (TMA 1 ) <£>I^4-]Si#1"4 

ftmfc&m*. *)#*Ltv^:lf (N) «r-g-trJft«it**Ofi-»»cJ: (N) 
M^tRJ&S^T, t7r^7ltl 0 1±K, 8cnm<&J?Stf>S'fb7;l'5 - <7 A (A l 
N) &JR *rfJ-*S*fc 0 TMA I <DWi%*mWT kim 

fcTMA l t^KIHlJLfc, 
[0 0 8 0] 

&V»t\ 7>*-7 (NH3) #***MI*ftK]£»srtfcttl|frU&ie>T*e> 4$>7i ? ijij§ 
Lfc&, 7>*-7#*<Z>atafciR»tfc:i&*^ HJ-fcT^wifijS* l o 4 0tfc»fflLfc o 

h 'J *?-)l>1fV *A (TMGa) W«fflJ*SRlE;iPrt^O##&*PBi&L N 7>K-7"OG 
a N rt»t> ft £ Tift* 1 0 2 £ 4 WNBfcSoTJ**S*fca TttJi 1 0 2^1Ili8«mi: 

[0 0 8 1 ] 

^H, fx-;^i$-i i4 0ti:±#U fc £ rf7^f^ 

(JJIT (CHs) <Ge) *»aU *flfjh1- 4 «M * /u* 1 0 0 

®*l»)iiU 2. 0 /< mOG e K~^G a N^?>4 0 G ell^lftClgftt-Sy^v 

Amwmum i o 3 ^MLfc„ 

[0 0 8 2 ] 

Yfrv-VAMIMittm 1 0 3 frMLfcfc* 7 3 0t-e, 7'/K-7Ino.o6Gao. 
• 4N*&44nI^7 ? Kl 1 0 4 *Jt«Lfc„ :©nS?77 KJf 1 0 4 OJf J*Ji 1 2 

[0 0 8 3] 

&4£l 0 1 <Di&m* 7 3 0t:t Lt, G a Njfr&fcaKM I 110.25G ao. 

7sN«t t)%2>#Fmt*'£tr 5 mMm&o&Mm^XFimT&om&m 1 05^ni?77 

Kl 1 0 4±£Ktffc 0 ^fiJFf-^FflttiWi&te* 1 0 5 KfcoTMU Sfc-f, G a NPfg 
l*nl77 7 K| 1 0 4 tegte-S-frTIKttfco 
[0 0 8 4 ] 

GaNHEHJBtt, b i;i^-;U7y>; -)A (TEG a) fc#'J -JAffllfc LTjSft3-£fc 0 JB 
[0 0 8 5] 

I no.25Gao.75N#pili, b >J if j^'ij »> A (TEG a) # U * A 88 i: U b 
>y*A (TM In) t-f'/y^Ait LTj£JS$*fc 0 JfffMU 2. 5nm 
i: U 7^ K-7°t Lfco 
[0 0 8 6 ] 

#S»#^«jS3i»e>44ettS 1 0 5±K:ttx (Mg) *K-tf>^L 

fcA lo.o_7Gao.93N^f>^4pI^77 KJf 1 0 6*»«Lfc 0 Mtt 1 0 nmtLtz 
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bis-Cp2Mg) tffl^fc 0 Mgli, pln>^^ M10 7 OlE7Lz§Jgrt ? 8 X 1 0 1 
7 cm" 3 fcfc*«£^JnLfc 0 Pl3 hJf 1 0 7<DmW& lOOnmt Lfc„ 

10 0 8 7] 

*«1 0 lOfi&fc, ISiS. &2 0#fW-r|SfjSL£o »atMi, SMlJSftEiSiPrtWSS 
[0 0 8 8] 

T, nM*-5 y^m® 1 0 8 fcJBJSfci- *^SgG>fci*fc:Rl>, y*v= 7 Aja$j£<fbJB 1 
0 3WSEffi*»ffl$*fc 0 atmS^^v-^A^sE-ftji l 0 3OSICIi, §t®fi!l 
S-^da (C r) (Au) i«fLfcnI*-5 y^SSl 0 8 *J&&Lfc 0 A 

4(Pt),«(Ag), (Au) SrWiS-SfcRJtSUDpSjJ— 5 y 0 

9 iJ&mttzo 

[0 0 8 91 

3 5 0 (jl mftCOW-MfiiXiEJjI&CDLEDf-'y 7° 1 0 iZtyWrL, t7*Y7>ht 
U-AKttiRLfc&SMfL (H^-f) *r V — K7I/-AJ: "9 LEDf? 7° 1 O^jR^ffitt 
[0 0 9 0] 

ij_ K7P-AHLTnro P It-5 vtmMl 0 8,1 0 9 fflKMJjfiUzm? 

mwinrnzmffi, mttzo jmTjffijmas: 2 omAt L/zmom^m&it 3 . 5vnot 

o ffc, 2 0mAWjl|I^|^m^*®^t7 v c|^O|iilt$a^Wfe^|&7nO^^ft(±4 6 0 
[0 0 9 1 ] 

Jfctfcfll 1 - 1 &mt LX< 0 0 0 1 >'»7. h#fflO*7 r ^ 7©»WWgiftfi2MR 
*fr? tJslTO^^e>^L^ 0 JR#fa*SIE*2 OmAfc Lfclfc©J(I;frfa«JEW:3. 5 V 

*ifco 1 ifi&MM 1 - l J: »)S&3fea&ftj&**Jv*OMU i^OUffiJ^t^ h J: 

[0 0 9 2 ] 

a * a ii l -e o&mm £ # jt & -9- w * ^ * & 9 m l t ^ v =. 7 a n^ggf bjg $• ^ -r 

iftfcOt:, ->v>4r^6*;H^aLTS i K-7*G a NJB*»JfcLfci i&nwu MM 
fill fc£<ra«KLT\ III»aift*^#fls»*^*-K*r#j*Lfco HWJl fc£< 
EI»fcS!lSe&fr7 tJSLTOj»***^e)ttfco flI7afrmzjfS£ 2 0 m A t Lfcl&0>JIR#|8ilWE 

{±3. 5VT*ofc 0 t^, 2 QmA<Dm^\^mM^mm\^tz^(Dmu^fL^m^§k% 

7. 5mW(ct 19, ^»1 tiJt^LT^7fc3iS<^®v^M'fkt/#S#LED 
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[0 0 9 3 J 

^Sfe$i2 *T% ^ififoi fcratn<o 0 0 1 >^riRi*e>< 1 - 1 0 o^riajtco. 05 

[0 0 9 4] 
[0 0 9 5] 

7 y y- -f<DTmm 2 0 2 s tmu iyt$i 1 tce«t l*?> t tocd^jhk «t o rf^» l 

-f;WW^*A (JKT (C 2 H 6 ) 4 Ge) *»iIU f-o«*a*fltjh1-*-9-^ * ^£ 
1 0 0 I? & U 2. O^nKOGeglMK^fkt^, GeK-^GaNHft 

[0 0 9 6] 

y^-^«fti 2 0 3 ^«iL/;f, 7 3 0t?, S i F-/ I no o 6 G ao 
94N*»P>*« nl^7'7 K1 2 0 4 *Jft*Lfco S i O K-^*t4 1 X 1 0 18 c m~ 3 1 L 
> nl^r; K/f 2 0 4 Oifjffi 2 5 nmfc L£ 0 
[0 0 9 7] 

*^2 0 10fi«t7 3 OttLT, S i * K-^UGaN*^*»Mt 
, T > K— I no.2 5 G ao.75NJ; •? 4*#F»fc Sr-S-trSSJBifllji^SS^Fflf 
«©fi&ft«2 0 5 Jni^77Kl2 0 4±fc«»tfc. #M^#F4#i£of&1±/l 2 0 5 
K&oTti, G a NGtitJf 4- nl^ 7 7 Kf2 0 4 $ -£T Rlt fc 0 

[0 0 9 8] 

GaNKIili, h'JifJ^V7A (TEG a) LTJ**3*fc 0 ■ 

I¥«16nm£U Si*K-:/Lfc. K — "7" Lfc S i Ofli, 5 X 1 0 17 c m" 3 k Ltz 

o 

[ 0 0 9 9] 

I no.2sG ao.75N*>e>ft*#PJBli % f'jxf^ifij^A (TEG a) ^ V >)AI 

£:U M^M^W >v*«7A (TMIn) * -f > A jRfc Ltil$^:„ JiJPWU 2 

[0 10 0] 

*<nm±, MMmi kfflffiO^m-?, pI^77Kg2 0 6, pl3>^i>H207 
£fg;i Ltz&X\ l 7i-A2 1 *U r^^fcflfcUfflLfco 
[0101] 

T, nlt-^ y ^^®2 0 8 *r»Jfti-*TOo**J=IRt), r^-^^Wg.VcM2 
0 SOOTSTrntbS-^o ItB?t^^v-^ATOftl2 0 3OTCIi, ran 
(T i) £«fcr>*& (Au) S:iiLtnIt-^ y 0 8 ZMJ&Lfz 0 $ 

(Pt) (Au) «-fl?ttIIHI©pIt-5 9 ^tt2 0 

9 W/f^ >irm<DWM2 1 0 *»jftLfco 
[0102] 

3 5 0 /; m^0 5 FHtlt s 'jE^'7BO LEDf-77'2 0 ^-SJKf L> 'j — 
(Bl**r) ±t«iU Mfll (lll^-f) t";-K7l/-A|:»»LT, 
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[0 10 3] 

. 9Vc*9?to ifc> 2 0mA<DilK^m^^il»fEL^r^Offilt3 1 tL-i,Wfe^^;(7)it' 

, 5. 5mWK;iiu fiv»K»*ffi-c* o &KSv»sfiKoii*s: fc h-fiummitm 

[0 10 4] 

Jttt«2-1 S«tLt< 0 0 0 1 h#fflW7 7^7©0raflF£»M« 

^J2^< W*lfcW5£*fT$ fcJaTOtt*3WE>*tJto 2 OmAiU 

ft*Wfe*S&:*<&*'Mfc;R»i4 6 0 nmt^o/; 0 JlH^ftmiiE 2 0 m AiimB#0#te£: L 

[0 10 5] 

. 9VT*ofc, 2 0mAOJB*|fil*JjtS:aiffiLfelROHJlt$n4#'feWI&*O* 

«S(44 6 0 nmTfcofco H^fSjm»!t2 OmAll^tfii: LT, 

[M^±OfiJffipJM] 
[0 10 6] 

[0 10 7] 

[E13] »J1 t~T^1-^LEDf-^7 9 *^a<j(C^-rspM|E|-e*-5, 0 
IH4] »#J2 K:|BIR«LED*ft«i-*^*<Oie^ + i/^^«Jifl|s#o8)fiii 

[0 10 8] 

4 f&ftSB 

I 0 L EDfy :/ 

I I i tf * * -> -v jHsmmm&tt- 

12 xe^-> t Jis&JBflliift 
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